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Noninductive resistors made from 
serpentine film pattern. . . PF, 

26, p. 75 

Programmable slot supplies get 
smaller and cheaper. ..PF, E 
p. 90 

Quad amps offered, one at lowest 
op-amp price...NEWS, ED 10, 
p. 23 

Regulated power supplies ‘stabilized’ 
in new standard. ..NEWS, ED 19, 
p. 21 

Sample-and-hold module settles to 
0.005% in 5 us...PF, ED 14, 
p. 95 

Small, low-cost, modular power sup- 
plies woo light-mindec users... 
PF, ED 15, p. 83 

Solid-electrolyte device is capacitor, 
battery or timer. ..PF, ED 21, p. 
116 


.SR, ED 12, 
.SR, ED 23, 


.SR, ED 


118 


Static tab-card reader handles hold 
ae 4s with brush contacts 
.eF; Ge i7, p. 130 
Tiny high-gain rf - are housed 
in 16-pin DIPs. 
81 


.PF, ED 12, p. 


Tiny 10-bit d/a converter plugs into 
16-pin IC socket...PF, ED 25, 
p. 107 

Triple outputs in a modular DIP of- 
fered in new power-supply line 

.P¥, ES 22, 9. 106 

Wideband multiplier reaches accu- 
racy a! averaging types. ..PF, ED 
3, p. 

Worid standards pushed for compo- 
nent quality...NEWS, ED 14, p. 
23 


4-bit analog-to-digital unit converts 
at 100-MHz rate. . .PF, ED 26, p. 
78 


Computers & Data Processing 


Almost 16-bit d/a converter is in- 
dustry’s fastest, most stable, least 
expensive. ..PF, ED 16, p. 65 


An ‘amazing’ top war secret is bar- 
ed, and a new age in civilization 
results...SR, ED 24, p. 86 

BASIC program expresses any num- 
ber as a rational fraction. . .IFD, 
ED 25, p. 102 


Building-block computer setups gain- 
ing...NEWS, ED 25, p. 36 


CMOS shrinks size and price of 
data-acquisition system...PF, 
ED 19, p. 104 

Calculator and the engineer. . 
ED 20, p. 56 

Cassette and cartridge recorders... 
SR, ED 18, p. 40 

Circuit reduces the gates needed in 
TTL comparator for 16-bit words 

.IFD, ED 26, p. 62 

Compact analog-to-digital circuit per- 

forms 8-bit conversion in 100 ns 
.PF, ED 6, p. 122 

Compact 12-bit d/a converter set- 
tles in 50 ns to 0.05%. ..PF 
ED 19, p. 98 

Computer makers opt for one show 
a year...NEWS, ED 17, p. 27 

Computer voice warns fliers of near- 
by traffic... NEWS, ED 13, p. 23. 

Computers: Large-scale ICs rising in 
use, falling in cost...SR, ED 6, 
p. 74 

Consumer ICs busting out all over, 
and semi memories advance, too 

.NEWS, ED 19, p. 76 

Conversational algebraic calculator 

rivals minicomputer performance 
.PF, ED 7, p. 80 

Convert four-bit-binary to binary- 
coded decimal...IFD, ED 6, p. 
160 

Cruise vessels getting computerized 
radar.. .NEWS, ED 6, p. 24 

Cut synchro-to-digital conversion 
costs. ..ART, ED 20, p. 62 

Data acquisition module is cheaper, 
smaller & slower. ..PF, ED 4, p. 
122 


.ART, 


Data logger can operate 6 months 
on car battery...PF, ED 19, p. 
184 

Design your own filters by computer 

D 2, p. 48 

Desk- -top calculator rivals minicom- 
puter in capability and memory 
capacity. ..PF, ED 10, p. C-39 

Detect overflow errors in binary ad- 
ders...ART, ED 5, p. 54 


Digital-cassette drive is speed-con- 
trolled and uses only two moving 
mechanical parts...PF, ED 14, 
p. 90 

Digital cassette tape transport stores 
up to 8 million bits in 300 ft. 
PF, ED 13, p. 128 

Digital data systems work faster... 
ART, ED 24, p. 150 

Domain-tip memories challenging 
discs... NEWS, ED 9, p. 21 

Domain-tip memory offers core speed 
at disc prices... PF, ED 10, p. 
C-40 

Dual-processor mini performs many 
communications tasks...PF, ED 
24, p. 184 

Electro-Optics: Memories and dis- 
plays with a future...SR, ED 6, 
p. 76 

Electronic systems to pace the 1972 
Summer Olympics...NEWS, ED 
i7, p. 36 

Expand programmable calculators. . . 
ART, ED 22, p. 62 

FIFO memory chip boasts improved 
data-buffer specs...PF, ED 18, 
p. 75 

FIFO memory chip buffers data- 
communications systems.. .PF, 
ED 12, p. 93 

Fast printer/plotter makes neat 
mate to mini...PF, ED 8, p. 106 

First digital joystick has high rate at 
low-cost...PF, ED 4, p. 105 

FOCUS on disc and drum memories 
; , ED 10, p. C-16 

Get ; a ‘statistical analysis in seconds 

, ED 25, p. 84 

Get the mini you really need. . .SR, 
ED 10, p. C-28 

Here are simpler circuit models... 

T, ED 19, p. 144 

IBM plans 5-year study of computer 
security. ..NEWS, ED 12, p. 24 

Implement digital transfer functions 

. .ART, ED 6, p. 134 

Improved movies simplifying simu- 
lations. .. NEWS, ED 25, p. 38 

It’s getting so you can’t separate 
the calculators from the compu- 
ters...NEWS, ED 19, p. 82 

Kit patches peripherals to popular 
PDP-8 mini...PF, ED 8, p. 104 

Lec a computer design your i-f am- 
plifier. ..ART, ED 6, p. 146 


Low-cost holographic ROM cracks 
the commercial market. . .NEWS, 
ED 11, p. 36 


Low-cost minicomputer race gets a 
- OEM entry...PF, ED 15, p. 


Miniature computer traps road 
speeders...NEWS, ED 26, p. 24 
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Minicomputer taking over in factories 
in blue-collar and_ white-collar 
roles. ..NEWS, ED 15, p. 28 

Modular midi-computer to be placed 
on market. . .NEWS, ED 12, p. 24 

Need a_ hard-copy peripheral?... 
ART, ED 18, p. 54 

Need to keep digital data secure? 
... ART, ED 23, p. 68 

New Honeywell series vies with IBM 
computer. . .NEWS, ED 3, p. 24 

New military computer introduced 
by RCA. . .NEWS, ED 4, p. 24 

New processor gives instant micro- 
fiche. .. NEWS, ED 11, p. 22 

New system monitors keeping tabs 
on computer performance... 
NEWS, ED 25, p. 34 

Next computer generation: ‘Polysys- 
tem’ predicted...NEWS, ED 21, 
p. 27 

Nova minis to be shown at Peking 
trade fair...NEWS, ED 17, p. 28 

OCR costs slashed with use of a 
laser...NEWS, ED 1, p. 24 

Over 100,000 computers in U.S., 
census reveais...NEWS, ED 26, 
p. 24 

Pen-entry system locates position by 
sound and digitizes data for com- 
puter...PF, ED 10, p. C-44 

Plotter microprocessor saves mem- 
ory core space...PF, ED 10, p. 
C-42 

Programmable calculator languages 
... ART, ED 21, p. 74 

Programmable controller, ‘mini’ for 
the poor man, upstages DNC... 
NEWS, ED 21, p. 30 

Programmable transmitter is asyn- 
chronous or synchronous. . .PF, 
ED 23, p. 103 

Pseudorandom codes can be cracked 
... ART, ED 23, p. 74 

Pulse width and phase encoding 
compete to be cassette standard 
...NEWS, ED 23, p. 34 ’ 

ROMs are versatile in digital sys- 
tems. ..ART, ED 12, p. 66 

Red Chinese are turning out com- 
puter with ‘modest’ ICs. . .NEWS, 
ED 20, p. 27 

Reduce errors in data transmission 
... ART, ED 4, p. 84 

Serial-output a/d converters make 
data-shuffling easier...PF, ED 
18, p. 71 

Simple recursion solves ladder net- 
works... .IFD, ED 10, p. 69 

Simple way to sense magnetic bub- 
bles. ..NEWS, ED 21, p. 40 

Single-transistor memory cell: A 
promise with many problems... 
NEWS, ED 4, p. 34 

Solid-state system synthesizes voice 
.. .NEWS, ED 18, p. 20 

Special site now checks accuracy of 
ship sonar. ..NEWS, ED 6, p. 24 

Speed active multipole filter design 
... ART, ED 24, p. 142 


120 


Speed computer-aided circuit design 
... ART, ED 11, p. 54 

SUPER BASIC designs unbalanced- 
T or pi attenuator...IFD, ED 6, 
p. 162 

Super-fast teleprinter offered at cut 
in price. ..NEWS, ED 5, p. 20 

Switch to digital filter design... 
ART, ED 20, p. 70 

Tape-cassette unit replaces paper- 
tape punch and reader. . .PF, ED 
15, p. 96 

Thermal printer: Hot challenger to 
the ‘flying-hammer’ method... 
NEWS, ED 8, p. 26 

Try it on the calculator. ..ART, ED 
20, p. 57 

Twenty-fold increase in memory 
promised with new core material 
... NEWS, ED 12, p. 34 

Two more slide rules enter calcula- 
tor race...NEWS, ED 25, p. 25 

Virtual storage added to IBM’s 370 
computer. ..NEWS, ED 17, p. 28 

Wire technicians aided by voice of 
a computer. . .NEWS, ED 4, p. 23 

5 W per million bits of memory... 
ART, ED 5, p. 50 

8, 120-bit registers advance a/d 
converter designs...PF, ED 17, 
p. 103 

9 new minis offered by General 
Automation. . .NEWS, ED 2, p. 23 

64-bit bubble memory delivered to 
Air Force. ..NEWS, ED 21, p. 27 

100-Mbit electron-beam promises 
fast access at .01¢/bit. . .NEWS, 
ED 10, p. 26 

1024-bit Si-fuse bipolar pROM guar- 
antees 45-ns access time.. .PF, 
ED 12, p. 90 

1103-1024 memory bits on a chip 
0, ee 2, O 46 


Consumer Electronics 


Aerospace technology urged _ to 
streamline U.S. kitchens... 
NEWS, ED 16, p. 24 

Anyone for armchair tennis? Try it 
soon on your TV screen. . .NEWS, 
ED 17, p. 40 

Color TV disc player is shown by 
Philips. .. NEWS, ED 20, p. 27 

Communications: A _ high-level look 
at the future of CATV...SR, ED 
6, p. 82 

‘Computerized’ FM tuner has 0.2% 
output distortion. . .NEWS, ED, 5, 
p. 22 

Consumer ICs busting out all over, 
and semi memories advance, too 
ss eo TD, P. 76 

Consumer show offers an expanded 
bill...NEWS, ED 14, p. 24 

EIA testing a reference sign for pre- 


cision color television. . .NEWS, 
ED 1, p. 36 


FOCUS on Consumer ICs...SR, ED 
16, p. 42 

How good are the new watches? 
Electronic claims split industry 
...NEWS, ED 20, p. 30 

IC device integrates inductors; Coil- 
less radio and TV coming... 
NEWS, ED 21, p. 36 

IC manufacturers have yet to tap a 
vast consumer-goods market... 
NEWS, ED 6, p. 34 

Live radio is becoming passe; Enter 
the automated station. . .NEWS, 
ED 18, p. 22 

Low-cost TV recorder-player systems 
on the way—finally. ..NEWS, ED 
16, p. 32 

New, bigger in-line tubes touching 
off TV color battle...NEWS, ED 
26, p. 23 

New quartz wristwatch drops price 
below $100...NEWS, ED 14, p. 
23 


Phase-locked loop generates stereo 
multiplex switching source... 
IFD, ED 4, p. 96 

RCA quietly showing a new TV disc 
player...NEWS, ED 18, p. 20 

RCA to market magnetic tape color 
video player...NEWS, ED 8, p. 
24 


Radio and TV waddle into spotlight, 
steal show and never stop grow- 
ing...SR, ED 24, p. 114 

Russian air spoilers stabilize TV an- 
tennas. ..NEWS, ED 25, p. 26 

Signals to let deaf ‘hear’ TV tested 
...NEWS, ED 6, p. 36 

Solar-cell wristwatch planned for 
sale in '73...NEWS, ED 17, p. 
27 


Solid-state designers matching wits 
with burglars in the home... 
NEWS, ED 16, p. 28 


Surface-wave device may shrink TV 
tuner... .NEWS, ED 15, p. 23 


Video disc may provide home color- 
TV movies. . .NEWS, ED 15, p. 23 


Video sync generator on chip pro- 
vides all waveforms for TV signal 
a0 00g Cae Bay Oe Ba 

2 sec-a-week accuracy expected with 
hew electronic wristwatch... 
NEWS, ED 3, p. 32 


$395 LED calculator a ‘slide rule’ 
—and more...NEWS, ED 3, p. 
23 


Displays 


Ceramic imaging device stores high 
resolution pictures...NEWS, ED 
5, p. 26 

Charge-transfer ICs compete as TV 
sensors...NEWS, ED 8, p. 23 

Display society planning show with 
wide appeal. ..NEWS, ED 10, p. 
24 


ELECTRONIC DesIGN 8, April 12, 1973 





Electronic systems to pace the 1972 
Summer Olympics...NEWS, ED 
7, p. 36 

Flectro-Optics: Memories and dis- 
plays with a future...SR, ED 6, 
p. 76 

Felix, a fast liquid crystal, is easy on 
power, easy on the eye. . .NEWS, 
ED 20, p. 44 

Flat CRT for military may go com- 
mercial... NEWS, ED 15, p. 23 

Full-color holographic display recon- 
structed with white light... 
NEWS, ED 7, p. 22 

Improved movies simplifying simu- 
lations. .. NEWS, ED 25, p. 38 

Indicator light plus TTL gives con- 
venient package. ..PF, ED 19, p. 
174 

LED display with 0.27-in. character 
has lowest cost, smallest package 
...PF, ED 14, p. 88 

LED makers getting the red out, of- 
fer choice of green and yellow 
... NEWS, ED 19, p. 24 

LED readout in DMM probe cuts 
language pollution...PF, ED 6, 
p. 108 

Latch-decoder-driver chip simplifies 
display circuitry and lowers cost 
oF, GO 2s, © 166 

Liquid-crystal displays avoids flicker 
trouble. ..NEWS, ED 23, p. 23 

Liquid crystals pushed for calculator 
display...NEWS, ED 21, p. 28 

Memory reduces connections in a 
GaP, eight-digit display. . .NEWS, 
ED 7, p. 24 

Overflow detector uses counter-out- 
put display. ..IFD, ED 26, p. 68 

Reduce numeric LED-display errors 
... ART, ED 22, p. 76 

TV cameras getting tinier. . .NEWS, 
ED 8, p. 33 

TV set is display for data terminal 
... ART, ED 19, p. 134 

Thin-film incandescent display out- 
shines LEDs in key areas... 
NEWS, ED 26, p. 26 

Which LED is best?...ART, ED 19, 
p. 120 


Electro-Optics 


Build reliable optoelectronic circuits 
.. ART, ED 3, p. 52. 

Ceramic imaging device stores high- 
resolution pictures...NEWS, ED 
5, p. 26 

Electronics tunes new optical filter 
...NEWS, ED 10, p. 23 

Electro-optic lenses shield eyes from 
nuclear flashes. ..NEWS, ED 18, 
p. 30 

Electro-Optics: Memories and dis- 
plays with a future...SR, ED 6, 
p. 76 

Far-IR sensor detects objects by not- 
ing 0.5-C variations N 
ED 6, p. 38 
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Take you ing ranges ( to 
12kHz) in three temperature ranges up to 125 C. The UAF-100 is 
versatile, lets you select any of six different second-order functions 
by changing the resistance values of a few external components. 

Unsurpassed for signal detection, instrumentation, A/D sys- 
tems, FSK systems, and telemetry applications. 

Try our UAF-100 filter, sit back and relax! Here's a habit you'll 
enjoy . . . and it’s good for you! 





Resonant Freq. Resonant Freq. 

Catalog |'UNOa.Rang® | Unit || Catalog | Tumpaange | Unit 
Number*® r * = 

okt x8 

UAF-100A1N (1-24) UAF-100B3N | 600} 5000} (1-24) 

UAF-100A2N $43.15 || UAF-100B4N | 300} 12000 | $43.15 

UAF-100A3N (25-99) || UAF-100C1N| 150] 2000] (25-99) 

UAF-100A4N $35.95 || UAF-100C2N | 1000] 10000 | $35.95 

UAF-100B1N (100-999) || UAF-100C3N | 1800] 12000 | (100-999) 

UAF-100B2N $29.95 || UAF-100C4N | 800] 12000} $29.95 


Standard Size: 1.125” x 1.125” x .450” Initial Frequency Tolerance: +0.5% 
Power Supply: +5V to +22V Frequency Drift: +0.005%/°C  Passband Gain: 0.0208 


*"N” at end of Cat. No. denotes operating  tComplete price and delivery information is 
temperature range from OC to +70C. For = available from your Sprague district office or 
—25C to +85C, change “N” to “E”. For sales representative. 

-—30C to +125C, change “N” to “M”. 45H-3106 


SPRAGUE 


THE MARK OF. RELIABILITY 


DATA-SYSTEMS PRODUCTS 















































Get complete information from 
Dick Cummings, Semiconductor 
Division, Sprague Electric Co., 
115 Northeast Cutoff, Wercester, 
Mass. 01606 _ Tel. 617/853-5000. 
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ANNUAL INDEX 


Fiber optics leaps ahead of optical 
ICs...NEWS, ED 25, p. 30 

Increase optical-isolator speed... 
ART, ED 19, p. 128 

Laser fax sends newspaper page in 
1 min. ..NEWS, ED 2, p. 27 

Light amplifier boosts color film 
sensitivity... NEWS, ED 16, p. 21 

Liquid-core optic fiber has lowest 
loss yet. .. NEWS, ED 8, p. 24 

New communication possibilities 
flowing from IC optoelectronics 
... NEWS, ED 6, p. 32 

OICs: When they come, they’ll revo- 
lutionize communications... 
NEWS, ED 12, p. 26 

Optical waveguide developed as key 
to IC light devices...NEWS, ED 
8, p. 30 

Physicist with a mind of his own 
helps usher in the world of lasers 
...NEWS, ED 24, p. 130 

Pyroelectric array, a first, introduced 
... NEWS, ED 23, p. 32 

Thin-film optical switch modulates 
laser beam...NEWS, ED 24, p. 
39 

Use LEDs, not lasers, in range-find- 
ers...ART, ED 11, p. 48 

Wireless voltage sensor holds prom- 
ise for commercial use. . .NEWS, 
ED i, p. 32 


General Industry 


Anxiety in Japan, Part 2...SR, ED 
1, p. 60 

China market reported a tough nut 
to crack. ..NEWS, ED 10, p. 23 

Computer show looking for drop in 
attendance. . .NEWS, ED 9, p. 22 

Computer show looks for a sellout in 
fall... NEWS, ED, 21, p. 28 

Duty-free importers get an X-ray 
assist. ..NEWS, ED 3, p. 24 

EIA crystal ball shows trends in elec- 
tronics to the year 2012... 
NEWS, ED 13, p. 34 

EIA delays a stand on barriers to 
trade. ..NEWS, ED 7, p. 19 


Eastern Europe buying more than 
ever from U.S... .NEWS, ED 1, p. 
24 


“Electronics 1985."’ A blurred vision 
... NEWS, ED 12, p. 24 

FCC’s prposed EMI rules stir anxie- 
ty in industry. ..NEWS, ED 6, p. 
23 


Florida paper to set up electronic 
newsroom. ..NEWS, ED 6, p. 23 

Foreign industries duel American for 
world electronics leadership... 
NEWS, ED 19, p. 83 


Growth of 8% a year forecast for 
electronics...NEWS, ED 17, p. 
27 


IEEE acts to upgrade its 1972 exhi- 
bition. .. NEWS, ED 13, p. 24 
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IEEE announces major changes for 
next year...NEWS, ED 8, p. 23 

IEEE pension plan under considera- 
tion. ..NEWS, ED 9, p. 22 

IEEE poll backs changes; pensions 
and lobbying due...NEWS, ED 
24, p. 39 

IEEE show to ease exhibitors’ bur- 
den...NEWS, ED 24, p. 40 

IEEE strengthening show to boost 
lagging attendance...NEWS, ED 
y ae 

IEEE '72: A leaner show, but a lively 
one...SR, ED 6, p. 68 

lf designers build well and slash 
costs, this market will go vroom! 
NEWS, ED 19, p. 78 

Industry forecast for 1972. Electron- 
ics taking off strongly after a year 
of stop and go...NEWS, ED 1, 
p. 26 

Industry group formed to fight trade 
barriers. ..NEWS, ED 4, p. 23 

israel: The brainy ‘Taiwan’ of elec- 
tronics in the Mideast. ..SR, ED 
4, p. 60 

Japan's electronics makers keep 
pace despite recession at home 
...NEWS, ED 23, p. 30 

Live radio is becoming passe; Enter 
the automated station. ..NEWS, 
ED 18, p. 22 

Machine tool show lures Soviet buy- 
ers...NEWS, ED 20, p. 27 

Martin division hiring aerospace en- 
gineers...NEWS, ED 5, p. 19 

New EIA data book shows '71 statis- 
tics...NEWS, ED 16, p. 22 

Nixon vs. McGovern two views of en- 
gineering issues. ..NEWS, ED 22, 
p. 30 

Over 100,000 computers in U.S., 
census reveals...NEWS, ED 26, 
p. 24 

Programmable controller, ‘mini’ for 
the poor man, upstages DNC... 
NEWS, ED 21, p. 30 

RCA endows 2 chairs at MIT and 
Harvard. ..NEWS, ED 22, p. 24 

RCA kicks off sale of electronics to 
China. ..NEWS, ED 6, p. 23 

Recovery for instrument market fore- 
seen. ..NEWS, ED 5, p. 20 

Red China expanding her satcom 
facilities. .. NEWS, ED 19, p. 22 

Regulated power supplies ‘stabilized’ 
in new standard. . .NEWS, ED 19, 
o. 21 

Russians unimpressed by compo- 
nents show...NEWS, ED 12, p. 
23 

Semi show looking for doubled at- 
tendance. ...NEWS, ED 11, p. 22 

Senate unit backs bill for metric 
conversion...NEWS, ED 18, p. 
20 


‘Severe’ shortage of engineers fear- 
ed...NEWS, ED 25, p. 25 

U.S. aims new thrust at import 
‘dumping’. . .NEWS, ED 12, p. 23 


U.S. move to break up IBM raises 
hopes of competitors. . .NEWS, 
ED 23, p. 23 

U.S. urged to foster education elec- 
tronics...NEWS, ED 13, p. 23 


Wescon, 1972: A new beginning... 
SR, ED 19, p. 74 

World standards pushed for com- 
ponent quality...NEWS, ED 14, 
p. 23 

9.6%-a-year growth seen for elec- 
tronics... .NEWS, ED 3, p. 24 


Industrial Electronics 


Assembly-line test systems stop the 
defects before they're built in... 
NEWS, ED 22, p. 26 

Better crystals seen with new fur- 
nace...NEWS, ED 20, p. 28 

Crowbar option protects slot sup- 
plies and systems...PF, ED 6, 
p. 124 

D/a and a/d line offers something 
for everyone. ..PF, ED 2, p. 68 

Danish tester screens assembly-line 
resistors...NEWS, ED 15, p. 24 

Digital testing costs can be cut... 
ART, ED 7, p. 44 

FOCUS on Resistor trimming equip- 
ment...ART, ED 3, p. 44 

IR scanner checks tires. . .NEWS, 
ED 8, p. 31 

Industrial electronics: Where today’s 
action is... NEWS, ED 15, p. 26 

Laser-machining process makes cir- 
cuits in one step...NEWS, ED 
12, p. 32 

Laser setup offers machine-tool con- 
trol... NEWS, ED 21, p. 28 

Linearize analog signals continuous- 
ly. ..ART, ED 24, p. 156 

Low-cost sensor made for industrial 
controls...NEWS, ED 22, p. 23 

Machine Tool show lures Soviet buy- 
ers. ..NEWS, ED 20, p. 27 

Minicomputers taking over in facto- 
ries in blue-collar and white-collar 
roles...NEWS, ED 15, p. 28 

Power devices pushing into new 
fields as costs fall and perform- 
ance soars...NEWS, ED 15, p. 
34 


Tl discloses how it achieves non- 
volatility in MOS memory... 
NEWS, ED 21, p. 38 

Volkswagen thinks big with a new 
exhaust-test center on wheels... 
NEWS, ED 8, p. 28 

Wire technicians aided by voice of a 
computer. ..NEWS, ED 4, p. 23 


Management 


ABC’s of engineering management 
... ART, ED 23, p. 88 


Adjust to the management role 
gracefully...ART, ED 11, p. 64 
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‘Cleaning up’ is the key to promo- 
tion...ART, ED 1, p. 84 

Compare your career with your peers 
...ART, ED 9, p. 42 


Cultivate a budding manager this 
year...ART, ED 25, p. 94 


Define before you deSign...ART, 
ED 8, p. 76 


Design products that others build... 
AP7. =9 17, p. 88 

Guid< r engineers to self-rule. . . 
AR 2, p. 32 


Haggeriy and OST—or how TI grew 
two-hundred fold in 25 years... 
ART, ED 24, p. 82 


No design is sacred. It must be sold 
... ART, ED 4, p. 90 


Put ‘tiger teams’ in your managing 
game...ART, ED 13, p. 90 


What’s wrong with the IEEE show? 
Engineers suggest changes to re- 
verse attendance drop. ..ART, ED 
6, p. 86 

When a merger causes company fric- 
tion. ..ART, ED 19, p. 150 


You have to earn management’s sup- 
port...ART, ED 15, p. 68 


Materials & Packaging 


Avoid ECL-10,000 wiring problems 
... ART, ED 18, p. 48 

Better crystals seen with new fur- 
nace. ..NEWS, ED 20, p. 28 

Blind riveting system is magazine 
loaded...PF, ED 6, p. 128 

Deposited metal underpasses en- 
hance LSI _ interconnections... 
NEWS, ED 13, p. 30 

Dielectric materials made super- 
conductive...NEWS, ED 15, p. 
24 


Do-it-yourself kit for custom con- 
nectors...PF, ED 12, p. 86 

Dry-transfer method gives fine PC 
prototype details...PF, ED 4, p. 
140 


Epoxy IC package gives surer bonds 
...NEWS, ED 19, p. 21 

Fiber optics finding growing use in 
data systems—and it pays hand- 
somely. ..NEWS, ED 4, p. 26 

FOCUS on Flexible flat cable and 
PCs...SR, ED 25, p. 60 

High-frequency phonons to aid ma- 
terials research...NEWS, ED 5, 
p. 20 

High negative bias sputtering: A 
revolution for thick films?... 
NEWS, ED 2, p. 26 

Hybrid circuits are great. ..ART, ED 
3, p. 58 

Improved waveguide built of graphite 

..NEWS, ED 18, p. 26 

Low-power beam leads hailed... 
NEWS, ED 3, p. 35 

Multilayer density boosted. . .NEWS, 
ED 10, p. 37 
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Compact package... 
OTR RY elaaemerlerleliiieian 
and 5.5 oz-in. 
synchronous 
torque at 
600rpm. 


Meet the 86600...workhorse of our 
economy-priced synchronous motor family. 


Designing medical or scientific 
instruments, computer peripher- 
als, environmental control units 
or other devices needing a better 
synchronous drive? Take a look 
at our new, compact 86600 
economy-priced synchronous 
motor. Its increased power can 
open up whole new design pos- 
sibilities for you. 
Greater Torque 
A UL recognized component and 
built to NEMA type 2-11 configu- 
ration, the 86600 gives you 5.5 
oz-in at 600 rpm rotorspeed. You 
have a selection of 10 gear trains 
to handle torque loads up to 200 
oz-in. 
Dual Speed Capabilities 

High torque isn’t the only advant- 
age you'll gain. You can use the 


86600 either as a single speed 
electrically reversible motor, or 
you can specify it in a variety of 
unidirectional dual speed combi- 
nations. Either way, the 86600 is 
reliable, efficient and compact. 
A real space saver! Models are 
available for 120 VAC, 24 VAC, 
or 230 VAC. 
All in the Family 

lf your requirements call for 
something else, remember that 
NAPCC offers a full range of syn- 
chronous motors—starting at .75 
oz-in at 300 rpm rotor speed. 
Chances are we can fill your 
needs off the shelf. If not, we 
have the capabilities to design 
and build a motor to your speci- 
fications. Try us. 


Write for details today! 


A.W. HAYDON CO. PRODUCTS 





NORTH AMERICAN PHILIPS CONTROLS CORP | 





A NORTH AMERICAN PHILIPS COMPANY 


Cheshire, Conn. 06410 - (203) 272-0301 
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ANNUAL INDEX 


New CMOS offering 4-to-1 area re- 
duction. ..NEWS, ED 22, p. 23 
New rubbery material has switching 
uses. ..NEWS, ED 11, p. 22 
Nick of time, automation comes and 
with it miniature modules. . .PF, 
ED 24, p. 126 

Now you see it, now you don’t with 
secret stripper. ..PF, ED 5, p. 72 

Planning to use high-speed logic... 
ART, ED 26, p. 48 

RCA criticizes aluminum TO-3’s... 
NEWS, ED 13, p. 24 

Solderless-wrap board handles ECL 
10,000 logic... .PF, ED 18, p. 68 

Staggered two-level contacts give 
rugged, high-density connector... 
PF, ED 24, p. 177 

Synthetic crystal an alternative to 
quartz... .NEWS, ED 19, p. 34 

Terminal combines clip action with 
wrapped-wire termination. . . PF, 
ED 24, p. 180 

Thick-film paste narrows line widths 
... NEWS, ED 24, p. 39 

Thick-film technique _ promises 
switches at a fraction of a cent 
... NEWS, ED 13, p. 26 

Wrapped-wire board permits plug-in 
or wave-solder link. ..PF, ED 19, 
p. 108 


Medical Electronics 


Coming: Atom pacemaker. ..NEWS, 
ED 6, p. 41 

Condition of pacemakers determined 
via telephone... NEWS, ED 1, p. 
24 


Medical Electronics: Devices for to- 
morrow’s hospital ward. . .SR, ED 
6, p. 77 

New title and job is emerging in a 
growing field: bioengineer... 
NEWS, ED 19, p. 80 

Skin ‘transducer’ used in touch 
communication. .. NEWS, ED 12, 
p. 23 

U.S. investigates perils in medical 
equipment...NEWS, ED 17, p. 
28 


Military & Aerospace 


Army hopes to salvage part of the 
Cheyenne. .. NEWS, ED 18, p. 19 

Army speeds design of microwave 
ICs...NEWS, ED 10, p. 23 

Backscatter radar on 2 coasts to de- 
tect planes over horizon. . .NEWS, 
ED 14, p. 30 

Big nonsecret in Washington alters 
U.S. defense capability and his- 
tory...SR, ED 24, p. 110 

Biggest telescope in orbit. . .NEWS, 
ED 19, p. 37 
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Down-to-earth avionics planned for 
versatile space shuttle. ..NEWS, 
ED 17, p. 30 

Drone ‘air force’ for combat being 
designed by two teams. . . NEWS, 
ED 3, p. 26 

ECM crisis in Vietnam reported by 
ex-combat pilot. ..NEWS, ED 11, 
p. 21 

Electrical multiplexer to control B-1 
bomber. ..NEWS, ED 1, p. 23 

Electronic envelope to guard SAC 
aircraft...NEWS, ED 19, p. 22 

Experiments sought for celestial 
satellite. ..NEWS, ED 15, p. 24 

Further research due on _ organic 
solar cells. . .NEWS, ED 22, p. 24 


How U.S. hopes to settle the life- 
on-Mars question...NEWS, ED 
14, p. 26 

LHA: A communication 
NEWS, ED 10, p. 30 

Marine Corps to test near ‘hands 
off’ radio. .. NEWS, ED 23, p. 24 

Martin division hiring aerospace en- 
gineers...NEWS, ED 5, p. 19 

Military urged to alter its relay-test- 
ing specs...NEWS, ED 9, p. 21 

NASA studies orbiting solar power 
station. ..NEWS, ED 16, p. 22 

NASA will launch ERTS-A this month 
... NEWS, ED 14, p. 24 

NASA's biggest solar-cell array to 
power first space station in 1973 
... NEWS, ED 23, p. 36 

New air command post sought to 
counter A-peril...NEWS, ED 4, 
p. 24 

New aircraft material resists radar 
detection. ..NEWS, ED 19, p. 22 

New military computer introduced 
by RCA...NEWS, ED 4, p. 24 

New opportunities seen for anti-sub 
engineers... NEWS, ED 17, p. 28 

New radars ‘go underground’ to spot 
targets below surface. ..NEWS, 
ED 9, p. 24 

New semi processes to be tested in 
space...NEWS, ED 23, p. 24 

Norden signs agreement to build 
British missile...NEWS, ED 9, 
p. 22 

Portable Loran repeater pinpoints 
vehicle position...NEWS, ED 7, 
p. 19 

Radar ‘field test’ in the lab? Yes, 
and with better results. . .NEWS, 
ED 10, p. 34 

Radar for Awacs system about to be 
selected. ..NEWS, ED 8, p. 24 


et... . 


. Radar-radiometer to offer best of 


each. ..NEWS, ED 10, p. 24 
Sensitive X-ray to scan GI mail for 
contraband. ..NEWS, ED 5, p. 20 
‘Smart’ bombing technique is about 
to become smarter. ..NEWS, ED 
20, p. 30 
Subcontracting time nears for space 
shuttle... NEWS, ED 18, p. 19 
Ulms: The submarine that will bristle 
with new electronics. ..NEWS, 


ED 4, p. 30 

U.S. advised to rebuild a ‘useless’ 
air defense. . .NEWS, ED 3, p. 23 

U.S. to put satcom transceivers in 
all military planes and ships... 
NEWS, ED 9, p. 32 

Venus-Mercury flight to crack two 
frontiers...NEWS, ED 25, p. 26 

Western Union gets green light on 
satellite...NEWS, ED 18, p. 19 

1-kW, 170-lb. battery developed for 
extra-long space missions... . 
NEWS, ED 26, p. 36 

5 kW in S band achieved by Navy 
lab’s helix TWT...NEWS, ED 22, 
p. 23 

64-bit bubble memory delivered to 
Air Force. ..NEWS, ED 21, p. 27 


Semiconductors 


Air abrasion cuts ICs with a soft 
touch. ..NEWS, ED 17, p. 34 
All-solid-state color TV camera, the 
first, is built experimentally... 

NEWS, ED 19, p. 30 

Analog portion of 17-bit A/D is of- 
fered in a 14-pin DIP...PF, ED 
9, p. 86 

Assembling large-array IC memories 
... ART, ED 4, p. 76 

BIFET promises faster and denser 
ICs. . .NEWS, ED 26, p. 30 

Bipolar device enters desk-calculator 
field... NEWS, ED 2, p. 23 

Bipolar logic forges ahead: More 
speed, less dissipation. . .NEWS, 
ED 6, p. 28 

CMOS line uses dielectric isolation 
for fastest CMOS ICs on silicon 
.. PF, ED 22, p. 87 

Cascaded divide-by-N CMOS coun- 
ters avoid external logic. ..PF, 
ED 16, p. 68 

Charge-coupled devices await mass 
applications by industry. . .NEWS, 
ED 6, p. 27 

Charge-pump circuit eliminates bias 
supply for NMOS devices. . .IFD, 
ED 23, p. 100 

Charge-transfer ICs compete as TV 
sensors. ..NEWS, ED 8, p. 23 

Comparator costs slashed by intro- 
duction of quad. ..PF, ED 18, p. 
72 


Discharge capacitors with a MOSFET 
.. FD, ED 1, p. 95 

FET-input preamp combines speed 
my versatility...PF, ED 15, p. 
8 

FIFO memory chip boasts improved 
data-buffer specs...PF, ED 18, 
p. 75 

FIFO memory chip buffers data-com- 
munication systems. ..PF, ED 12, 
p. 93 

Flatpack photodetector/amp has 
wide field view. ..PF, ED 9, p. 82 

FOCUS on CMOS...SR, ED 8, p. 54 
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FOCUS on comparator IC’s...SR, 
ED 22, p. 52 

FOCUS on Consumer 
ED 16, p. 42 

FOCUS on Fast Logic. . .SR, ED 12, 
p. 50 

High-density IC process announced 
by Motorola...NEWS, ED 8, p. 
23 

Hybrid ladder switch cuts cost for 
precision designs...PF, ED 17, 
p. 104 

Improved op-amp regulator comes 
with lower price tag. . .PF, ED 19, 
p. 169 

Internally compensated, fully pro- 
tected op amp beats key specs of 
725 family...PF, ED 15, p. 92 

Latch decoder-driver chip simplifies 
display circuitry and lower cost 
-. <8, em 2s, Pp. 168 

Low-power beam leads hailed... 
NEWS, ED 3, p. 35 

MOS gyrator replaces conventional 
inductors. .. NEWS, ED 2, p. 24 

MOS 4-1/2-digit multimeter chip 
features auto ranging...PF, ED 
S p. 70 

Microelectronics: 
significant 
ED 6, p. 72 

Monolithic clock chip offers flexibili- 
ty in digital systems...PF, ED 
12, p. 94 

Monolithic phase-locked loops extend 
the frequency range to 35 MHz 
oo 8, CO Sa, P FIZ 

N-channel technology invading semi- 
conductor memory field. . . NEWS, 
ED 6, p. 26 

New line said to double CMOS de- 
vice speed...NEWS, ED 21, p. 
27 


IC’s. . .SR, 


Circuitry at a 
power saving. ..SR, 


New semi processes to be tested in 
space...NEWS, ED 23, p. 24 


Op-amp cost plummets with intro- 
duction of 2 quads...PF, ED 11, 
p. 89 

Penetrate the mystique of MOS specs 
... ART, ED 8, p. 64 


Power needs cut dramatically for 
ocean-floor moniicy systems... 
NEWS, ED 2, p. 28 


Programmable transmitter is asyn- 
chronous or synchronous. . .PF, 
ED 23, p. 103 


SOS diode arrays may oust MOS 
ROMs with high-speed logic in 
digital systems...PF, ED 6, p. 
126 


Semi show looking for doubled at- 
tendance. ..NEWS, ED 11, p. 22 

Single-transistor memory cell: A 
promise with many problems... 
NEWS, ED 4, p. 34 

Smallest IC-package line begins with 
popular linears...PF, ED 19, p. 
170 

Solar-cell efficiency surges to 18% 
with gallium arsenide... NEWS, 
ED 12, p. 38 
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Unique coil core design of new GP relay 
family minimizes eddy current losses. 


Two features have been incorporated 
into the new NAPCC Series 12 and 13 
GP relay family to improve operating 
characteristics. First is a unique new 
spiral wrap core. This helps minimize 
eddy current losses and results in 
cooler operation. Second, the core 
has been welded to the frame to fur- 
ther improve magnetic characteris- 
tics. The results: ‘an improved relay 
which is available to you at compet- 
itive prices. 

Contact arrangement is SPDT, 
DPDT, or 3 PDT. Coil voltages range 
from 6— 230 V, 60 hz, or 6—110 vdc. 
Series 12 has contact rating of 10 amp 


Send for information today! 


resistive and is available with .087” 
quick connect terminals. Series 13 is 
available in 5 and 10 amp contact 
ratings and in octal, P\* or wired ter- 
minals. Each Series comes in open or 
enclosed styles. 

If you are currently working with 
such applications as machine con- 
trols, data processing equipment and 
office copiers, garage door openers, 
appliances and other devices where 
space is at a premium and premium 
performance essential, it will pay you 
to investigate the Series 12 and 13 
relay family. Their improved charac- 
teristics offer many advantages. 


PRICE ELECTRIC RELAYS 





NORTH AMERICAN PHILIPS CONTROLS CORP | 





A NORTH AMERICAN PHILIPS COMPANY 


E. Church & 2nd St.- Frederick, Md. 21701 - (301) 663-5141 
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ANNUAL INDEX 


Surface-wave device may shrink TV 
tuner...NEWS, ED 15, p. 23 

TTL-compatible MOS circuit is com- 
plete counter-timer. ..PF, ED 10, 
p. 84 

TV cameras getting tinier. . .NEWS, 
ED 8, p. 33 

Transistor years: A new design free- 
dom begins...SR, ED 24, p. 66 

Trusty transistors and ICs dethrone 
the power-demanding vacuum 
tube...SR, ED 24, p. 72 

Versatile multiplier chip extends 
bandwidth while reducing design 
complexity...PF, ED 22, p. 88 

Video sync generator on chip pro- 
vides all waveforms for TV signal 
ote Ce Sa DP TIA 

Voltage comparator reduces uncer- 
tainty band to +1 mV...PF, ED 
x ee 

‘We found, as expected’. . . The birth 
of the transistor, an unforgettable 
event...SR, ED 24, p. 68 

Westinghouse ‘banking’ its semis to 
cut delays. ..NEWS, ED 5, p. 19 

4-k RAMs slated to make debut... 
NEWS, ED 26, p. 23 

5 W per million bits of memory... 
ART, ED 5, p. 50 

8, 120-bit registers advance a/d 
converter designs...PF, ED 17, 
p. 103 

1103-1024 memory bits on a chip 
... ART, ED 2, p. 40 

2048-bit PROM matches chip area 
of. 1024-bit counterpart... PF, 
ED 26, p. 82 


Test & Measuring 


Accurate IC logic delays measure- 
ments...ART, ED 9, p. 64 


Add a synchronous sawtooth output 
to your function generator. . .IFD, 
ED 9, p. 70 

Analyzer reads direct transmission 
gain/loss, VSWR & return loss 
7 sO, ae be, & 72 

Assemble pulse generators by the 
module...PF, ED 15, p. 86 

Assembly-line test systems stop the 
defects before they’re built in... 
NEWS, ED 22, p. 26 

Benchtop tester checks 4096 x 8- 
bit RAMs-ROMs...PF, ED 19, 
p. 92 

Both high and 50-ohm inputs are 
given in 100-MHz scope.. .PF, 
ED 2, p. 61 

Breakthrough reported in measure- 
ment science...NEWS, ED 4, p. 
24 

Broadband power measuring simpli- 
fied...NEWS, ED 5, p. 24 

Can't decide which instrument to 
buy?...ART, ED 4, p. 162 

Capacitive strain gage operates at 
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1750 F...NEWS, ED 17, p. 34 
Cut the testing time of digital cir- 
cuits. ..ART, ED 25, p. 90 
Danish tester screens assembly-line 
resistors...NEWS, ED 15, p. 24 
Data-acquisition module is cheaper, 
— & slower...PF, ED 4, p. 


Digital-readout sig gens battle on 
price accuracy, stability and mod- 
ulation...PF, ED 11, p. 78 

Digital-test logic probes detect pulses 
down to 5 ns...PF, ED 3, p. 76 

Digital testing costs can be cut... 
ART, ED 7, p. 44 

Digital tone-burst generator uses 4 
ICs...1FD, ED 8, p. 90 

Digitally swept synthesizers have 
built-in keyboards ..PF, ED 6, p. 
110 

Endless-loop signal recorder converts 
real-time scope to storage unit... 
PF, ED 13, p. 105 

Exit the meter man; enter electron- 
ics... NEWS, ED 21, p. 40 

Fast DMM provides 1-ppm accuracy 
se, eae & B Ete 

Fastest portable scope shows 350 
MHz at 5 mV/div...PF, ED 5, 
p. 67 

FOCUS on Digital Panel Meters... 
SR, ED 1, p. 48 

FOCUS on Function generators... 
SR, ED 7, p. 36 

FOCUS on MSI/LSI testers. ..SR, 
ED 17, p. 60 

Function generator ramp doesn’t 
drift when held. . .PF, ED 5, p. 68 

Generate programmable rectangular 
pulses...IFD, ED 7, p. 58 

Liquid-crystal DPM sets price/per- 
formance standards...PF, ED 1, 
p. 101 

Logic pulser and probe simplify in- 
circuit logic functional tests... 
PF, ED 9, p. 92 

Low-cost DPM may replace conven- 
tional pointer meters. . .PF, 

14, p. 86 

Low-cost 8-bit a/d converter com- 
pletes conversion in 2 us.. .PF, 
co 7, 9. 77 


Measure phase balance easily... 
ART, ED 11, p. 60 


Measure phase instead of amplitude 
.. mnt, Go &, p. 72 


Monolithic d/a converter achieves 
0.05% linearity with 10-bit reso- 
lution. ..PF, ED 9, p. 79 

More DVM for less $...PF, ED 5, 
p. 115 

Phase-locked signal generators yield 
ultra-stable frequencies... PF, ED 
20, p. 90 

Pitfalls in DPM selection. ..ART, ED 
14, p. 62 


Power needs cut dramatically for 
ocean-floor monitor system... 


NEWS, ED 2, p. 28 

Quick-change readout in low-parts- 
count DPM ..PF, ED 10, p. 74 

Replace your bridge circuit with this 
>. Mal, BO Ls P. OF 

Self-test, 5-digit DMM helps alleviate 
uncertainty...PF, ED 11, p. 77 

‘Shock wave’ technique checks 
printed circuits...NEWS, ED 1, 
p. 23 

Silicon crystal senses fluid pressure 
... NEWS, ED 20, p. 36 

Solid-electrolyte device is capacitor, 
battery or timer...PF, ED 21, p. 
116 

Special site now checks accuracy of 
ship sonar. ..NEWS, ED 6, p. 24 

Storage scope features fastest writ- 
ing speed. . .NEWS, ED 16, p. 22 

Storage-scope writing rate jumps to 
lofty 400 cm/ys...PF, ED 19, p. 
94 

Storage scopes leap ahead in writ- 
ing rate, bandwidth, tube life... 
PF, ED 14, p. 83 

Test one-shots for min, max widths 
.. eo, ev i, p. 36 

Test system at MIT controls temper- 
ature to microdegrees. . .NEWS, 
ED 1, p. 34 

Touch of solid state miniaturizes 
equipment and enhances readabil- 
ity...SR, ED 24, p. 102 


Try building a pulse generator... 
ART, ED 17, p. 84 


Two-in-one function generator cali- 
pers FM and AM.. .PF, ED 6, p. 
116 


Watch out for traps in hybrid IC 
tests...ART, ED 26, p. 58 


Waveform generator offers variable- 
phase outputs...PF, ED 24, p. 
194 


Waveform generators offer low-cost, 
high performance. ..PF, ED 6, p. 
169 


Which DPM, five-volt or line power- 
ed?...ART, ED 16, p. 50 


Will your DPM work with your sys- 
tem?...ART, ED 15, p. 60 


Wireless voltage sensor holds prom- 
ise for commercial use. . .NEWS, 
ED 1, p. 32 


4-bit anaiog-to-digital unit converts 
at 100-MHz rate... PF, ED 26, p. 
78 


4-1/2-digit DPM uses 5 V and has 
floating input...PF, ED 24, p. 
192 


4-1/2-digit pocket multimeter slashes 
size, price and power consump- 
tion...PF, ED 20, p. 87 

8-digit counter/timer gives auto- 
matic operation at $575...PF, 
ED 19, p. 90 


20-MHz mini-portable scope weighs 
only 5-1/2 pounds...PF, ED 1, 
p. 104 
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